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courſe of experiments z to ſuch, I am per- 
ſuaded, it v ill be found of ſervice, by re- 
calling ideas which had ſlipt the memory; 


and the want of plates, it is preſumed, 
ill be abundantly compenſated by the : 


a paratus; nd to thoſe who have not y 


ie opportunity, it may, in ſome mea - 
| ſure, convey the firſt principles of the ſci- 
ences, provided they will be content with 
naked aſſertions, without either math 
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7 for though we 
that the works of \nfinite wildom can never be f 
compreliende by the faculties of man, yet how 
reaſon, when affiſted' with - inftruments, may attaing 
ſeems to us indeterminable ; thus the philoſoph: 
of the preſent age, though Aill wholly ignorant 
uſes of many of the moſt common Phe 
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EO: thing, he has accidentally, or rather ; 
mait upon, or diſcovered another, of greater. im 
3 = ance, and of more extenſive ilit id. 
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2 4 8 | rid by 6 ſophy, the Sun appears to beg 


5 like dienen e, and: all at equal diſtances from vs. 
„ ſeem to revolve round the Earth in twenty 
hours; while the Earth ſeems to be 
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Res allo, as it is concerned u the” in 
vention. and adjuſtment- of machines, is of univerl; 


utility to mankind ;. to it we owe the conſtruction 


3 


$ , ſteam-engines, water-engines, punips; mills,. 
locks wbb, dials, teleſcopes, cranes, jscks, the 
orgap, arplic or % and every other kind © 0 of inſt 
ment, machine, « or engine, however complicat, a, 
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falling of ſtones in America, Africa, &c, as in Eu- 1 
rope; the ſame cauſe for reſpiration in man a 


- beaſt ; and that light i in all kinds of | 
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Frags > Tow the Sun, to the diſtance that 


*Y 


Ta power which unites the « original particles i is 
d the attraction of cohefion, and is mutual 
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ied ſurſaces, a little damp. i is ſufficient. to 
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them cohere ; | ifs a little oil or tallow be uſed, 
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it will fland loweſt at the ſides; from whence: it ap- 
| pears, that the power of attraction i is greater between 
the glaſs and water, than among the partieles of 
water themſelves; and that it is greater among the 
particles of quickſilver, than between the glaſs and 
quickſilver. In this ſimple cauſe, divine wiſdom j 
abundantly manifeſt ; for by it we have numbers 
the moſt Ry effect prom: TONS 


| 17 is owing to this* hi” water "rites. 4 the | 
common level in the capillary tube; alſo the action 
of the capillary ſyphon, and filtre, depends on the 
ſame principle ; for the capillary ſyphon, being a 
mall bended tube of glaſs, by attraction raiſes water 
up one leg, carries it over the bended part, and 
down the other, where it falls, by its own weight, 
drop by drop. The filtre being made of yarn, felt, 
cloth, &c. the filaments act like ſo many ſyphons, 

and carry a fluid off in the ſame manner, but much 
| faſter. From hence we have the reaſon of fluids ri- 
ſing in heaps of ſand, aſhes, ſugar, &c. ; of tallow 


up the ſpunge; of ink riſing in the pen, and alſo of . 
its being drawn out again in writing. From hence . 
we alſo account for the riſing of ſap in trees and 
| plants; for, upon proper examination, it is found, 

that the bodies of trees are compoſed of an infinite 
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Fos if a ſolid and a fluid be put toget „ 
vided the power of attraction between the. partic 
of the fluid and the particles of the ſolid be fron 
than between the particles of the ſolid themſelv 
every particle of the fluid will then attract a partiel 


the ſolid, or ſo many as it can ſuſtain, and hen, 
the whole menſtruum being ſaturated therewith, the 
ener will ceaſe; as is evident by putting ſil 
copper, braſs, iron, &c. in aqua-fortis, or ſpirit of 
nitre; by putting ſalt or ſugar in water; and | 
water itſelf being diſſolved and diffuſed through - 
every. part of the atmoſphere, by the ſtrong at · 
traction of the particles of air. 
Precipitation. 
Any matter, thus diſſolved and ſuſpended, is is pre- 
Site by the very ſame cauſe; for, if to any ki 
L ſolution, ſome body be added, fo that there bl 
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magneſia; hence the magneſia is thrown down, and 
detween the acid and alkali a new Sow is formed. 
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volatile alkali, which turns it blue. 


5 Ty iron is contained in water, a decoction of gallss 


will turn it black, or it may be preeipitated by og 
phlogiſticated alkali ; to which if we add miss 
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© Fanmenrtarion. depends upon the ſame 
3 for if two fluids be put together, provided there be a 
. different power of attraction between their 1 
they will thereby be thrown into a ſtrong agita 
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| From this difference of the de 
between different bodies, we have 
rational way of accounting for heat, exploſion! 
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re aqua · fortis be poured upon iron klinge, a very 1 


. confiderable degree of heat will be 


ALs0, if three parts of nitre, two of falt of tartar, 
and one of ſulphur, be pounded and mixed together, 
- (which mixture is called pulvis / 
ſmall quantity of it heated upon an iron plate, as 
n as it begins te melt, and the 
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3 if equal 5 8 of tülphur and . 5 
be made into a paſte with water, and | put -puder '- - 
ground, they. will, in eight or ten hours time, take 

fire, and blow. up the ground about them, venting -; 
flames and ſmoke like a volcano. And as it ie Well! 
known that the earth abounds with great quantities — 
of ſulphur, iron · oreß Kc. it is probable theſe maß be if 
brought together, either by ſubterrancous waters, or =_ 
other cauſes unknown to us, and by the violence ob © 
[their fermentation, at length break forth in flames, 
las in burning mountains; or when confined deep in 
[the bowels of the earth, if the compaRneſs of the 
ſuperincumbent maſs refuſes to give way for an 
eruption, the effort for enlargement is then made ou 
that quarter, which, by caverns, or the more yieldin 
and looſe contexture of its parts, affords the ti 
reſiſtance hence may ariſe that wandering conyullive | 
motion, which i is denominated an earthquake”. . 7 


Tus attraQion of magneti iſm is peculiar to the 7 
loadſtone and iron, as there is no other body but 
iran that it can be communicated o | 


Evzay Joadſtone has two. poles ; one N the 
north, and the other the ſouth pole. One of theſe. 

my attract, and the other repels iron. FE 
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Tus. virtue may be communicated to 
as ways, and thereby artificial magnets may. be 
made to anſwer all the ends of a natural . 
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| Tp we take four or five ſteel bars, fix inches long, 
half an inch broad, and about an eighth of an inch 
thick, well poliſhed and hardened, if they be laid 
end to end, and the magnet drawn over them ſeveral 
times, they will become ſtrongly impregnated with 
the virtue. Theſe properly fitted up in a caſe, will 
make a good artificial magnet; but perhaps it may 
be better, in ſome caſes, t to haye the bars bent i in a 
xticular manner, as is ſhewn in the experiment. 
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Fate tue may alſo be communicated to a piece 
of poliſhed ſteel, by placing it in the magnetic me- 
ridian, and rubbing i it always one way, with. 1 8 
burniſher. Wn $i OL 
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Ir a magnet be made red hot, or r become ruſty, it 


loſes much of its virtue. 
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Tr is generally ſuppoſed that the effluvia, coming 
Gut ab one pole, return in curves of various , 
tions, and enter in at the other; and indeed we hare 
ſeveral experiments which countenance ſuch an . 
PTT. 68; 


I a ; magnetic needle be ſuſpended. upon a point. 
in England, it will now make an angle with the 55 e 
meridian of about 22 degrees; the north end being , 
towards the welt, and the ſouth end towards the 5 
eaſt, which i 18 called the variation of the nee 
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| the ſight, though. aſſiſted with hit eſt; 
glaſſes, It is moſt likely that theſe particles ate 
mars and that a repelling power takes place be- 

tween them; for the air is found to be A elaſtic 
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u whole body of 11 in which w De breathe, 


which ſurrounds the globe of the E 
the atmoſphere. 
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Tun air, being elaſtic, i is at every different. alti· 
has of a different denſity ;. that is, it is moſt denſe- 
upon the ſurface of the Earth, and the. higher we 
aſcend, it becomes -more rare or thinz. except that 
which is near the Earth be ſometimes rariſied by the 


heat reflected from its ſurface. „ 
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Tar altitude of the atmoſphere 3 is het exaAtly | 
| known; it extends about 45 miles above the Earth's. 
ſurface before it be too thin to refrac a ray of light 
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if it was every where of the ſame denſity with 
near the Earth, ita altitude would 1 
land a e 
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Tur the air is a body, i is h by its exelut ng 
jother bodies from ths: Place: it 2 for if a glals 


riſe. in "5. as is icy 8 

nuing to burn in it, Were der water, 
diving bell depends on this property of the air: for. 
if a large veſſel be made heavy enough to fuk with 
the open end downward, a a perſon. may deſc od in it 
to a conſiderable depth, and the water will be kep 4 
from riſing, by the ſpring of the air; yet the air 
being elaſtic, and therefore capable of being com- 
preſſed, as the bell deſcends the water will gradual 
riſe; and when it comes to the depth of 33 feet, 
half its. capacity . will | with water; but it 
may be kept from riüng, « or driven out aſter it is 
riſen, by ſending down caſks filled with freſh air, 
which may be taken in at the bottom of the b 
while that corrupted-by b 
at the top, by a 


As the air is a body, it 
gravitates towards the Earth, like oth 
proportion to its quantity of matter, 


The weight of the air i 
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the weight, of the air preſſing upon the mercury in 
he. 1 will ſpice it | through x the Pored of the 
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7. "Is. a bladder be fall hel over "os top 8 WY 
8 dpen receiver, as ſoon as the air is ſufficiently ra- 
tified below, the weight of the column above will 
break the aeg mh a e 588 
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8. 1 piece . FEAT} 8 its Ps Vp cut — 
ooth, be fixed in the neck of an open receiver, 
ind tbe lower end immerſed in water, upon ex- 


bauſting, the out ward air, by its weight, will ruſh 


rough the pores of the wood, and rile ar. 4 be 
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be broken into ſmall pieces by the preſſure of the 
ircumambient air. e 
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10. A PIECE "of pi glaſs wa: over- an open re- 
eiver, will be broken i in the ſame manner. 
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11. Ir a b be placed under a tall receiver, 
is the air is exhauſted, the mercury will fall; when 
he air re- enters, it will riſe Again. From hence it 

evident, that the mercury is ſupported i in the tube 

* the weight of the air; and therefore, in fine dry 
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| From this experiment it is found, that the * 
"vill ſupport a column of mercury to the altitude of 
292 inches, at a mean. The diameter of the tube 
makes no difference, the reaſon of which will appear 
evident, when we come to explain the laws of by 
 drofiatics. For as the weight of a column an "of mer: 
cury, of any given diameter and altitude, i 18 known, 
the weight of a column of air, of the ſame diameter, 
is alfo known, and is, at a mean, about 14lb. upon 

i every ſquare inch; ; and- upon every Juare foot, 
18 cwt. or near one ton. Now, if we ſuppoſe the 
| ſurface of a-middle- ſized man to be 1 5 feet, it will 
follow, that he will ſuſtain a preſſure of 134 tons; 
which, were it not balanced 85 the ſpring of intern 
air, could not be ſupported. | | 1 
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Bor the particles of air being extremely fn fm mn: all, 
eenter into every part of our bodies, and by. their 
_ elaſticity, balance the preſſure of the ſurround ig 
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atmoſphere. 
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12. Tais i is evident by placing the hand upon an 
open receiver; for as ſoon as the preſſure is de- 
ſtroyed, the air in the Heſh, by its ſpring, will ſwe l 
out the ſkin. f . 
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1. Ir i is fuppoſed by 1 many, "chad t this and ay ES. 
like effects, are cauſed by Jullion, or by ſomething  - 4 

within the glaſs drawing it down through the hole 
5 3 bf the pump plate. But this is falſe, as is e by - 

Wexperiment. For, if + a ſmall glaſs be placed on one 
de of the hole, and covered with a larger, then 
while the larger is exhauſting, the ſmall one will be 
looſe ; but when the air is let in again, the large . 
dne will be ſet at liberty, and the {mall one, __ the 
6 eight of the air, will be fred. 2 | 


. * 


Tuszs is as effec in Cats produced by any  — + * 
tauſe, that can be called ſu#ion ; except that appel- - 
ation be falſely _ to 3h atirafion 27 , 

1 5. sd e a focking the breaſt, 
are performed by the preſſure of the air. For, a 
vacuum being made in the mouth by drawing back, 
pr bending down, the tongue, the air, by its weight, 
ſhes through the pipe, in ſmoaking; and by preſ- 
ſing upon the breaſt, in Ig, forces the milk into 
the child's mouth. E . p 


7 
" » 


» 
—— 


= 


The claffiei of the air- wil 1 rom the « fllwing 


pxperiments 


i 0 5 16. Is 


„ les Made; — fac bei 0 
1 4 be faſt tied, and placed under the receiver; as 
due receiver is exhauſted, the bladder, by the e 


DER 


4 8 of the included air, will ſwell out, and at 
5 bern appear full blown, „ 135 8 5 
e haring its neck. 2 » 


Vater, be covered with a receiver, as the air is en- 
1 | hauſted, that in the glaſs, by its ſpring, will make 
. | its eſcape, and will be ſeen 1 ee IN 
TY | . bubbles. CCT 
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18. Ir an eggs having a hole in the ſmaller 
. placed under the receiver, upon. exhauſting, the. 
air-bubble con tained | in the great end, * * on 
_ ſpring, drive out the contents, NG 
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= 19. *: an egg be Sale 1 in a 7 af chews water, 
= . upon exhauſting, the air will be ſeen to riſe, from 
the pores of the ſhell, in innumerable fine Rreams, | 
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i 8 20. Tarn a bladder, containing tele ale} put it 
Ana proper veſſel, and lay a weight upon it, cover 
- the whole with a receiver, then work the pump, and 
the ſpring of the air will be ſeen to raiſe the ow 

21. Ir a ſhrivelled apple be placed under hs * 
ceiver, and the air exhauſted, the air contained in 

| the apple will expand itſelf, and cauſe the yy 1. 


| | „ appear * and {mooth, 5 5 ih 
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pand itlelf, and riſe through the water in * Pe . 
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23. Tas. Th EY ill: fu wit 5 
00d, leaves, Ke, but the quantity of air "thrown „ 
out will. not be ſo great. From this it is ev 


that. there are air veſſels in vegetable. 


75 24. Ir a piece of gold, &e. be put in water under e i; 
receiver, on exhauſting, the air contained in the e 


pores of the ſurface of the metal, will expand itſelfx 
pod UPPEAT; all over the ſurface. 5 F anÞ win BS : . 


Lo | 25. Ir a ſmall. baer with A little air and 3 ry „ 


eight in it, be faſt tied, and ſunk in water, upon 
exhauſting, the air contained in the bladder will Zh 5 
expand. itſelf, and cauſe the bladder and weight to 1 


* ” - - 


q 26. A180, 1 a ok be juſl made to ſink, b 
Ering lead to it, it will be brought to the top 
the air bubbles adhering te ine fuse... on 
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27. Ir a jar of clear water be placed under the 
receiver, upon.exhauſting, the air will expand. tleli 
and may be ſeen to riſe from every part of the water N 
in innumerable WW 1.4% to Ne Bo: 
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 viſeid, but will riſe with a 22 frothy bd. 
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29. Join Aa tall receiver, exhauſted of its air, ts 
dhe top. of a veſſel about half filled with water, * 
Sous down near the "DRAWN: of the veſſel, open, 


ceiver Lich great welocty and will . a 
fountain. 


30. Ir a phial of hot water be placed under the 

receiver, as ſoon as the preſſure of the air is taken 

off its ſurface, it will begit to boil with great 18. 

- Pidity, A much leſs degree of heat is ſufficient to. 
cauſe the phænomenon in @ vacuum, than when oi I 


the compretion of the atmoſphere. 
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31. Ty a fiſh be put into a jar of water, and co- 
vered with a recipient, as ſoon as the preſſure of the 
atmoſphere is removed, the air contained in the air. 
bladder will expand itſelf, and cauſe the fiſh ta 
fim; but it will not very readily . 


32. Ir we pnt a mouſe, rat, cat, &c. under the 
receiver, and exhauſt the air, the animal will imme- 
diately die. From whenee it appears, that air 1 
abſolutely neeeſſary for ſupporting the lives of 


and all other kinds of large animal. 
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lame ; becauſe burning | 
ill inſtantly go out in. 
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35. Exeronions are cauſed by the reſiſtance ani 


ncuflion of the air; for gunp eee 
3 Ight and heavy bodies do nor fal 1 equally - Os... - - 
_y F777 and a feather will deſcend to the bottom of 5 
tall receiver, when exhauſted, in the ſame SE. 
. Tuar the air is neceſſary for the fi "ID _ 


vapour, is evident; for as ſoon as the e 


wa begins to be exhauſted, the vapour may be ſeen e 

WT receiver, falle during the exhauſting, md riſes: 1.1 
ain when the air returns. e ; 

sce an ingenious account of theſe phenomena, 


we Philoſophical Tranſactions, for n 
Lraſmus Darwen, of Derby, M. . REDD + of 
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9. Taar ſound is conveyed from place to place _ BE LS 
y the. medium of the air, 1 appear by the 2 | | 
dwing experiments, VV f Fe | = Se 1 
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6s cover 1 a receiver, 0 as | bell * 
the ſound will be much weaker than when u the 
open air, though the receiver be not exhauſted. If 
the receiver be well exhauſted, the ſound wilb not be 
. audible, except very near the pump; hut as a,perfet 
vacuum cannot be made, the ſmall quantity of re- 
maining air will faintly convey the pulſes to the 
glaſs, which, by a tremulous motion, will convey 
them to. the outward air, From this it appears 
that ſound. moves through the air, A (he, ur 
. carried Adee with it. 

40. ys the preſſure of the bree ale 
upon the reeciver is not the cauſe of diminiſhing: the 
_ intenſity of Tek * by 8 een, er · 
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Doran a bell witk a venciver, in | which let they air 
remain. Cover this with a larger receivers; Con- 
denſe the air betwixt them, and the ſound will be 
equally ſtrong, whether there be two or four at- 
moſpheres thrown. -_ the ſurface of hs a 
receiver. Fed] | r * "SE 


= ah CHOY body be ſtruck, or otherwiſe put in 
motion, it will continue to vibrate backward and 
forward for ſome time. The particles of air, which 
are near it, will, by its quick vibrations, be put into 


the ſame tremulous motion worn. * and hey 
. thei 


o 


oy Pneumatics. 4 


© ke, and * nature of * ſonorous Oye” | 

fect e ach} Skies or waves, are 3 
te- rom the ſounding body, in. concentric ſpheres or 
the hells, decreaſing in denſity as the ſquares of the 
vey Fiſtances increaſe; Hence, a perſon at the diſtance 
ars, bf. one mile from a fonorous body, will hear the 
air ound four times as loud as he would 955 at 1 85 
th Fiftance of two © Ke. 


| Tas hdd of ſound, ties to "the mol 
curate experiments, is at the rate of 1142 feet 
r ſecond. All ſounds, whether ſtrong or weak, 


bs faſt when they move againſt the wind, as when 
der move with it. But they may be heard much 


" the Cn 


* — 


nore denſe. For the ſame reaſon, ſound is much 
Rronger in a valley, than upon the top of a moun- 
ain, where the air is leſs condenſed by the _ 
the incumbent atmoſphere. 
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wer; Parry to thoſe that lie next them, will 
ommunicate it to them alſo; and ſo on to a.con- 


fderable diſtance, depending on the intenfity * dow 


pove with the ſame degree of velocity, and nearly 
arther in the direction that has wind blows, than: 


Tux velocity of ſound 3 with the agile | 
pf the air, and is therefore ſomething greater in 
ſummer than in winter. Vet ſounds are more au- 
bible in winter than in ſummer, becauſe the air is 
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WY Ys n is n Sow the ſonorous body 
in all directions, if it happens to ſtrike againſt rocks 
© buildings,” woods, &c... the pulſes will. be reſlectel 
dock, and the ſound repeated, i ch is called a 
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2 a . fears be 3 in a notion, all its vi. 
of nt rn whether great or ſmall, will be performed. 
in the ſame time; and t xerefore the chord, however 
druck, vill N 1205 ice the ſame en, - 


7h N os bo anden different notes ; the fo 
* iow, cither the EOS or the tenflon of the Rag? 


. 
ERP 


2% 


5 . we 1 Light. muesl. Sele It the fans 
thickneſs, and ſtretch them with equal weights, and 
if we make their lengths as 100, 88.8, 80, 7% 
66.6, 60, 53.3, 50, they will ſound the notes of 
the diatonic ſcale, viz. C, D. E, F., G, A, B, CG 
yet the ſounds of the higher notes would be more 
agreeable it the ſtrings were ſmaller and longer, and 


their tenſion %ͤI hit Ek 

* two ſtrings perform their vibrations in the 
ſame time, the note or-tone produced is called an, 
uniſon, and is the moſt perfect coneord. If one 
” ftring performs two vibrations while the othas per 
forms one, they will ſound an o&ave, which is the, 


next peri: If one performs three for the other 
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Wy! will 0 nd a Af. as one r . 
* three, a fourth. AM one five for the 8 
„ F | © Ty 
Ir two maſical ior Tas near each che; 60 | 
ined uniſon, and one made to vibrate, the other 
ill vibrate alſo. Tf the ſtring which is ſtruck be 
d otave above the other, the two extremes of the 
ther will ſound üniſon with it, while the middle 


dint remains at reſt. In the ſame circumſtances = 


e ſame effect is produced by all kinds of ſonorous 
ddies ; for, the vibrations of the air when put into 


tremulous motion by the ſounding body, agree 


kactly with thoſe which may be produced by the 
dy at refl, and the vibrations of this reſting body, 
thich, in ſome faint degree, are cauſed by the firſt 

pulſes of the vibrating air, are, by its corre · +” 
Pn. motion, N Increaſed. * | 


| That the air may be condenſed, cod from the | 
owing W 5 | 
41. Li a firong receiver, with a full blown 
ladder under it, be firmly ſcrewed down upon the 
late of the pump ; then, with a ſyringe, or with the 
jump, if it be of Smeaton's conſtruction, force in a 
uantity of, air, and the bladder will begin to con · 
ra, or ſhrivel up. Whence it is evident, that the 
ir in the bladder is condenſed, or ſqueezed into a 
eſs ipace than it poſſeſſed, before: and as foon. as 


the 


again — 2 and. i Al the bladder. | . 


Y 
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"Tex PRO TW ought not to 2 | oh | 3 
Oben the receiver is of glaſa, leſt it ſhould burt, 
Which might be attended with 
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£ * only a double atmoſphere be forced i into 5 re- 
 ceiver of five inches diameter, and eight inches high 
there will be a force of 1680lb. . acting againſt in 
inner ſurface 3 if a treble atmoſphere, 3360 
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42. Tr a glaſs bubble, with its neck immerſel 
in quickfilver, be placed under the receiver, oof q 
double” atmoſphere forced in, half the cap 
the bubble will be filled with quic 
which, i in its natural ſtate, filled the whole e 

will be compreſſed into one half thereof, 


y 


43. Ir air be condenſed upon the ſürface of water 
in a ſtrong veſſel, it will cauſe it to ſpout through 
the tube of communication with a ſurpriſing velocity, 
and will make a beautiful fountain, or jet d eau. 
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5 2 Salt. 5 


Tus fackitious OBI like atmof her 
tranſparent, and permanently elaſtic. Thaw are 
various kinds; ſome of which are natt 


artificial productione. They have alſo 
Properties. 


TE 


naterials in a 1 flaſk, the mouth of n is cloſely _ 

itted with one end of a bended tube, by means of 
piece of cloth, leather, &. The other end of _ 
his tube is placed under the mouth of a jar, A 
rith water or N and eee in A baſos a 
the ſame fluid. A ĩ ðvͥ cine be ph 


0, 1 5 : >. 4 N 


92 44 Fats air, or r gas, is Ms found i in Joy pits, 
__ ; 155 & c. and may be produced by pouring acid of 
- +l itriol, diluted with water, on chalk, marble, ſpars 

r any calcareous ſubſtapce : it is alſo produced by - 
le, Kc. when in a ſtate of fermentation. It is 


* eavier than common air; is readily abſorbed by 
Fe rater, to which it gives a fine ſparkling appearance, 
3 nd enables it to become a ſolvent for i Wet Ke. It 

7M jellroys life, and ee flame. 55 
* 4. e air is e found i in mines; 
ugh nd may. be produced. by diffolving iron in Uiluted. 
city itriglic acid. It is alſo produced by combuſtion, 
75 putrefaQtion, & c. and therefore .abounds wherever 
= wo proceſſes are carried on. One kind of inflami- 
able air burns in a gentle manner, another e 
1 ith prodigious violence. It is my Ughter, than 

hs nn wy and is highly noxious. : 

ah A which will burn without e may be 
N obtained by letting common air paſs abs. burn Fs 
Nr ing oil i into an exhauſted receiver.. fe. 
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. Nitrous: air. To obtain this kind of 
the acid of nitre on „ein, or 


P 8 — * 4 A 
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8 use 18 uſed for trying the or pu 
1 5 * other kinds of air, When mixed with comm. 
air, it changes the colour, and diminiſhes the quans 
tity. If mixed with air perfectly nbxious, it make 


no change. 3 


— 
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47. DernLOGISTICATED, or pure air, is obtained 
from the freſh leaves of plants; by ſtrong. acid g 
vitriol and red lead; or moſt copiouſſy from nitre 
in an earthen nn. urged by a ſtrong fire. =. 
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A Gian quantity of this will ſupport life much 


longer than the ſame quantity of common air, an 
makes the flame of a candle e 
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jars i in z but Gas the 8 
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Vuriolie acid 47. To concentrated oil 
add olive oil, and apply a little heat. 


vitriol 


Marine acid air. Pour acid of vitriol on ſea alt 
Ir any ſubſtance, containing much \phlogiſtron 
is introduced into this gas, the gas is changed to 
 inflammable air; and if i it is mixed with about three 
WL ˙ times 
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bn pounded fluor r ſpar or blue Jo 
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ey unite, and form ſal- 
mething like a white c 
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length become peſtilential, 


How air made noxious i 16 
fered fit for breathing, has 
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made 7 De. Pricey,” 55 water 0 growing 1 * 


_ getables tend to reſtore it to a ſlate of parity 3 which 
_ diſcovery oy” be of the greafelt "mp Ftance 
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* * Tax 8 air is un elaltie Bud, capable of belege 
© . panded by heat, and contracted by cold. Here if 
any part be heated, it will be rendered ſpecifically 

— Lighter than the adj oining air, and will therefore 
riſe-into the higher. parts of the atmoſphere; and 
the neighbouring air, by its weight, will ruſh; into 
its place, and thereby a ſtream of air or wind will 
be produced. Thus we find the air ruſhing: through 
the- key-hole, chinks, crevices, &c. into a eloſe 
room where a great fire is made. And the rare. 
faction made by the heat of the ſun, is the cauſe of 
all the regular winds, whether general or periodical, 
For'the air to which the ſun ia vertical, is, rendered | 
hotter than in any other region, and is therefore 
conſtantly riſing into the upper parts of the at- 
moſphere, while the heavier air from north and 
ſouth, is moving in to ſupply its place. Under 
the equinoctial it blows nearly from the eaſt point; 
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but as the diſtance increaſes, it varies more and 


more on both ſides, till about the goth degree of 
latitude, where, on the north fide it blows from abe 
N. E. and on the ſouth ſide from the S. E. But 
Ahis i is to be under kood only of open ſeas; for the 
direction 18 altered by hot fands, mountains, &c. 
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bvinds, or monſoons, which blow fix months in one 
Direction, and fix months in the 5 
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"raters, muſt be every where of th p 
chat is, they will not be more denſe 
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And, as is eaſy to Bonceive, 
| fluid eee of a number 


Some have concluded, 
Wall degree. 
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without any regard-to the quantity. That is, @ 


uice will be equally as much preſſed in the fide 
a pond four yards in diameter, as it 
pond was Tous 


1 es in diameter. 
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Ir a p 
þ of an 


| more my twelve Unick 418 thickn is bel 
face, it vill be ſuſtained by the gen yer 
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the water. 13 10 ä WP 129 5 925 RR | 3 e 
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Laer two round boards be put tog 
ther, after the manner of bellows ; in | the middle of 


I 


the upper board fix a long tube, through which 
pour water into the bellows; and the 1 Highs, bo 
will be raiſed by the upward | 


conſiderable weight, be 
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Put into the ſcale; raiſes. the water one. ins 


ſed. 20 inches, 
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oftatic Paradox, is thus accounted. for. 


| ET Ts at. the fame, depth, is equal ti 
downward preſſure, and therefore the fixed 
4 ey Sith « Jets — the [ 
a 1 of water of the itud 
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ſoon as their ſurfaces bee 
beight, the bladder will be fla 
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7 151 Sc +. water e debe 11 an 7" 8 
below the ſürface, while the aperture remains the 
lame, will be as the velocity at that depth. A. for 
example : ſhould 8 pints' be diſcharged through a 

thole, one foot below the ſurface, in a certain time 4 
then an equal hole, made tw] . feet below the ſurface; 
would diſcharge 11. 28 pints in "this" fame time 3 * 
ſo . M ga table... Tak a jd 1 
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be Pole, os ed to 2 Would 
Etrike them in the direction of A tangent z. or they 
ſhould flow 1 in ſuch A manner, were the float: boarda '* 
or ladles away, as to paſs by the wheel, only juſt 
touching its circumference, / If this be not the caſe, 
a conſiderable ,part of the force will be 4 IR | 
and the nen Marware deen 1 
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In a \ folia be immerſed in a fluid, it ſes Juſt o 
much of its weight as is equal to the weight of its, / 
equal bulk of the fluid. Take a cylindric bucket, 
and a ſolid cylinder of braſs,. &c. which will cxatly 
fill it. Let the bucket be ſuſpended from the end 
of a ſcale beam, and the cylinder from the bottom of 
the bucket. Balance them by putting weights into 
the oppolite ſcale: Then-place the cylinder in a 
har of water, and tlie equilibrium will be deſtroyed. 
[Pour water into the bucket; till it be full, and it will, 
be reſtored again.  Whence it it evident, that the y- 
linder i ts refs ied ' 1 dei is ht BY ita bulk of water. 
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pouring 4 little mercury into 

open at both ends, and thes'y 

_ different kind of fluid, — 
the mercury in each leg may ſtand to the ſame al. 
titude; and if the fluids poure; iin be of idifferem! 
altitudes, their ſpecific. grarities will be recip 

as thoſe altitudes, . 


3 r | & 3-10 
ter is 1 moſt oomentent ioftry- 
ment for diſcovering the ſpecific gravities of fluidy 
The only one made on true principles is always ſunk 
to the ſame. mark in the ſtem, by weights: placed 
on the top thereof. Hence the :quanrity of: fluid 
diſplaced in every experiment, is exactly the ſame, 
If, therefore, we add tlie weight placed on the top, 
to the weight of the inſtrument, the ſum will be 
the weight of the fluid diſplaced. 5 E 
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- Example. If when ſunk to the proper mark in 
water, the whole weight be 1000 grains; and, i 
when ſunk to the ſame mark in rum, the weight 
928, then is the ſpecific gravity of. the former; to 
that of the latter, as 1000 to 928; the „ 
in each being che ſame®. -—- © Us 9 
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* An hydrometer, with many improvernents, "i 
Mr. J. Dicas, of Liverpool. 
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TRE yphon, or crane, is a bended tube, which by 
OR filled with vater, and then inverted, the . 
- of 


s #* 
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2nomenon of this - cup-4s cle s a con 


part whereof: is lower 
than thei top aß he veſſel, one leg reaching below 
the bottom, aud the other communicating with the 
inſide, near the bottom. As the cup is filled with 
water, the ſyphon will alſo be filled ; or the water 
will continue to riſe in the cup, till it runs over the 
bended part of the ſyphon, when the f 


InTERMITTING ſprings are accounted for upon 
this principle. If a ſyphon is formed. in the earth, 
and communicates with ſome cavity near the bottoms 
and if this receptacle be not ſupplied wi 
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e continue till the cavity be 
water falls below. the orifice « 
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x ylind el, about four 41 nches Wer 
five dches high, cloſed at both ends. In- one 

are inſerted, round the centre, five or fix ſmall Pi 

_ half au inch long, and one ei | 

the. centre is ſoldered; a t 

inches long, and half an i 
ee ve tear de top of the e <1, a on the 
other are ſoldered three clawe to ſtand upon, and 
ch raiſe: the lower orifice of the 
en inch above the bottom of a 01 
bottom is made a fall bole.” M 
2 with water 


the wall pipes into e baſin, and will riſe-tilli it 
tonches the lower end of the wide tube, and-then 
the fountain will ceaſe to run; for as the air is kept 
from entering through the long tube, the preſſure 
of that on the outſide will ſupport the water in the 
veſſel.” But as the water is conſtantly” running out 
of the cup through the ſmall bole-in the bottom, as 
ſoon as it falls below the orifice of the longs P 


the fountain will again begin to pr. 
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% of thi ns Web upon 2 Pete 
{ure of the air. A piſton, with a valve in it, * 
made to fit the bore of the Pump, is put down near 
a valve which is fixed below i in the barrel. A little 
water is pouved upon it to make it air-tight, and 
then, when it is lifted' up, the column of air upon it 
is alſo lifted, and the ſpring of chat below in the 

pi weakened, and the water, by the preſſure 
of I air} is raiſed in the barrel, till its weight, 
together wich the ſpring of the internal air, balance. 
the outward* atmofphere. Tlie ſtroke being res 
peated; when the piſton is put down, the air above _ 
the fixed valve makes its eſcape through the piſton | 
valve. When it ie raiſed the air below is again 
expanded, and the water raiſed as before, Kc. until 
after a number of ſtrokes the water is raiſed above 
the piſton and brought uf 2 into 55 ? nol from” 
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« In ag pump f this fort, n 15 neceſ- 
fary that the valve be not fixed too high, viz, not 
more than 20. Ur 24 fert, and in ſome caſes not 
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For bene the preſſure of the atmoſphere will 
aiſe a column of water to'the altitude of 32 or 34. 
feet (provided a perfect vacuum be made) yet the 
velocity with which it riſes, at any altitude above 
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diameter of. e wind-bore,, or. 
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Tuosx who are not able to adjuſt the di 
* theory, ſhould. fix the valve near enou 
ſurface of 1 he water, a8 within 20 feet, for 
here is no diſadvantage. in worki 


b ſuppoſe. 55 5 15 


the erden of water aa ws lifte 2 RN ſtroke: vin de 
the ſame, whether the ſpear be 15 or 30 feet lon 
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in "he" Soon bat as dhe "weight: kipote at piſton f 
at every ſtroke, is equal to the weight of à column 
of water of the ſame. diameter with. the piſton, abs: | 


to I diſtanee DES hg ne 
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of that in the 2 25 # can m 
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ake 10 We is 
what part of the pump the piſton plays, provided: ; 
it be near enough the bottom: for Ae the 
water be forced up the. low er. part of the. ran, 
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4 ROM 3 — it is 1 that V the 
ing barrel remains the ſame, there can be no ad- 
vantage in contracting either the lower or up 
part of the pump for it has been already 
that, while tbe bottom or piſon remains the 


- In this pump, the piſton is ſolid, or with 
valve. A pipe with à valve in it is fixed. i in che 
fide of the pump, juſt above the fix 
that when the piſton is puſhed down; Hh a is - 
forced out at the fide pipe, and is hindered from 
| BA returning 
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forced to'the tops of cee He. oe you 8 + | 


only. be uſed in deep waters, 
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Is made ſquare, with'a valve in the bottom: 
wy ag apt in an inclined. poſition, che piſton 
nid, the edges are fixed with cords to the ſpear. 
| When it is lifted up, the water preſſes it cloſe to 
the pump, but when it is puſned down, the fidets ] E 
bend in, and give yay for the water, ſand, _graz Fe => 


Is a eng open at both ends, coiled round 3 
cylinder. When it is to be uſed it is laced i i 
an inclined poſition, with the lower end in watery 
and upon turning it round, the water is brought out 
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| *Grrvie? 's, "Engine . 
| Conmsrs of: two buckets ſuſpended from wheels | 


which have their diameters proportioned: to the 1. 
cent and deſcent. When the machine is at re the 
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„„ | tops of the! 3 th are 5 A 1 hey . 
W are ſupplied with water at the ſame time, 1 in 2 


* HW fuch a manner, that the Bucket: which raiſes the 
vater is firſt filled, after which it runs over into the 

g other. As ſoon as' this has received. 2 ſufficient 
quantity, it begins to deſcend,” and raifes'the other, 
full of water, which when at the top, empties itſelf © 
through a valve (opened by a lever ftriking againſt © 


* a ſtud) intò the reſervoir. At the fame time the - 5 
1 water runs out of the other bucket through a valve 

1 opened by 4 ſimiliar contrivance. | When both. are 

Fi emptied; they retürn to the Place where they.re receive 
. the water. 8 Zz poem apr: eo ah oe 
De. Bakewell, 

l, "Thy pats milt is a tall. vpeight, i 

5 which, r near the bottom, and PORN 7 19 two =P 
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Wong the- water 1 runs in at the I has 
filled the arms and cylinder, the preſſure againſt the 
inſides of the arms will be as the height of the cy-- 
linder. Suppoſe the altitude to be 20 feet, the 
preſſure upon every inch will be 10.8 lb. 'Tf an a2 
perture of 6 inches in area be made in each arm, n 
contrary ſides, and near the ends; the preſſure 8 


by 


will remain the ſame againſt the other fide ; hence. 
there will be a force of twice 64.81b. or TN. 
acting at the ends, to turn the machine. round... - 
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water remains ſufficient to fill the 
will be as the altitude. 


Exs aun centrifugal pump confiſts of an upright 
tube, which bas a valve at the be tom. Into this 
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tube are fixed two tubes, or arms, at the top, a and 
oppoſite each other. There is alſo a hole in the 
upper ſide of one of the arme, through which water 


is poured, till the whole i ie filled : it is then cl 
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and to ſupport the water in the arms, each. i is fur- 


eogs, it is turned quickly round A perpendicular 
axis. The water in the arms Wares a centrifugal . 

flies out, and to 
| lace, the water is ies through the 
upright tube, by the preſſure of the al moſphere; 
hence it is evident, that this pump cannot. raiſe: 
water much. above 30 Not nor e ought it to be made, 
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As all the methods of computing the force of the 
centrifugal pump, that I have ſeen, are exceedingly 
erroneous, and founded upon falſe principles, I have * 
added the following note 8 
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TIT, 2 engine generally made "uſe of 


. en fires, conſiſts of two pumps, hich? alter. F 


3 nately force the water into a ſtrong air · ve 


. . the top of which a pipe is fixed, and ty 

INE KL. the bottom. When the water is riſen i& the lo 

eta the bottom of the pipe, the air cannot make ity : 

) ay 35 | eſcape, but as the water riſes; it compreſſes he air 5 

In the crown of the veſſel, which, by its ſpring, f 0 oy 

| | . cibly acts upon the ſurface of the water, and caulei 10 

3 it to ſpout through the pipe with a0 exceeding 8 reat in 

3 . velocity, and by means of a proper contrivance at Q 
lite top, may be thrown in a any dir pleaſi 
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o rag 1 pump, conſiſts, of a number of peices of 
Tha or iron, of the ſame lize, which are connected 
| by a ſtrong chain, paſling through, the centre « 
each, the ende of which are linked faſt 5 
This chain is ſtretch d by two ſma 
| teeth of a proper ſize to admit the pieces 6 0 3 60 
ſo that by a winch, fixed upon the axle of the upper 
wheel, the chain is cauſed to aſcend on one fide, and 


| deſcend on ne other. 


as can 
e vert. 


form of an iſoceles triangle, the vertical 
| angle of which is very obtuſe, . The axle is 
in the baſe, aud on the two equal legs are faſtened 
two troughs, to the ends of which are hung two. 
ia buckets, with: a valve in the bottom of each. 
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| over the axle, and a diviſion being placed in the 
troughs at the vertical angle, it can only run down _ 
into one bucket at once. The 8 
ported by a catch, till nearly fi 
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wigs ae of ficain-engines, I conclude it mew} When © 
the boiler ſtands at a diſtance, the ſte acm is e. and part bu 
is condenſed by the tubes in which it is conveyed; 5 
is alſo condenſed by the cylinder. By many ms 


on a cylinder, e eee 
ious team. By other 


tor is fhut, and 

hi a jet of cold N I. 
into the 5 Ya a ciſtern fixed above... This 

jet condenſes the ſteam,” and a ſufficier 

for che piſton to deſcend, 

1 rought. down by the weight of the a 
In its deſcent it ſhuts. the injection cocks 
the regulator; the ſteam again enters 
into the cylinder, and balancing tl e preſſure of the | 
air, the piſton is raiſed by | 


s at the other end of the beam ; as it riſes, it. 


ſhuts the regulator, and opens the injeftion cock: 
| - Riroke. i | is again nd N 


he ſteam is ſeldom mu 

than the outward air: if it be x NE i the” en 

gine will work well. At a mean, the preſſure upon 
every ſquare inch FL piſton, will be 14 a 

upon every foot 18cwt. But in practice the weight 

at the other end of the beam, ſhould not be more 2 

than balf the preſſure upon the piſton, in order that 

the engine may ftrike ſufficiently faſt.” l 
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 eleQrics). their- quantities of elefricity may. be in- 
ereaſed, which at the approach of a ball | 
&. will make its 

or appear like a fpark. 


* 


* 


* 


De portions of eleer 
tricity, attract each other; if equal. 
repel. 5 67s 


Ir bokh ſides of a jar be covered with tinfoll, 
e ccpt a circle round the top of about two inches 
in breadth, and a quantity of electrieity be throwo 
upon the inſide, the oatſide 0 cing connected 2 
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Tax phznomenon of the rainbow is cauſed by the 
Sun's rays being ſeparated by the drops of falling 
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is as! the: quantity of matter, and is found by 
multiply the quantity of nter y the velocity. 
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body, to the Tpace deſcended through on the ſurface 
of the plane in the ſame time. And as bodies are 
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found, by the following proceſs, to he 39.2 inches 
for, As 1 (ehe ſquare of 1 ſecond) . is te 016119 ects 
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fore. to find the lengih of a pendulum, to vibrate half 
ſeconds, ſay, As 1 (the ſquare of 1 ſecond) is to 4. 
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